Objectives. To examine the relationships between universal mandatory reporting (UMR), child physical abuse reporting, and the moderating effect of UMR on physical abuse report outcomes by report source.
A n estimated 1 in 4 children living in the United States experience some form of maltreatment during their lifetime. 1 In 2014, more than 6.6 million children and their families were reported to Child Protective Services for allegations of child maltreatment. 2 Among them, approximately 3.2 million were screened-in by child protection agencies, and 702 000 children were found to be victims. 2 Children who are maltreated have significantly poorer mental and physical health outcomes compared with the general child population. 3 These health effects are enduring, affecting children's mental, physical, and behavioral well-being well into adulthood. [4] [5] [6] The economic consequences of child maltreatment are also substantial. These include greater use of child welfare services, higher health and mental health utilization rates, poorer academic outcomes and work productivity, increased risk for violence as both perpetrator and victim, and reduced quality of life and life expectancy. 7 A recent economic evaluation estimated that the average per-victim lifetime cost of child maltreatment in the United States was $210 012 for nonfatal maltreatment and $1 272 900 for fatal maltreatment. 8 Given the pervasiveness of child maltreatment, its toll on human suffering, and the enormous costs to children, families, and society, understanding how best to protect children from maltreatment is a critical public health issue. Laws and structures that promote child maltreatment reporting form an important tertiary public health approach to help protect abused and neglected children. 9 Despite large variations in mandatory reporting legislations across jurisdictions in the United States, 10 all states currently require professionals working with children to report child maltreatment. These professional groups include health care providers, law enforcement personnel, social service personnel, teachers, childcare providers, and mental health clinicians. In 2014, these professional reporters initiated more than three fifths of all maltreatment reports. 2 They are also more likely to make confirmed maltreatment reports compared with nonprofessionals. 11 Since these mandatory reporting laws were implemented, a significant decrease in annual child deaths and substantial increases in the number of total and confirmed maltreatment reports have been observed. 12, 13 However, the adequacy of child maltreatment reporting laws remains controversial, especially following high-profile child abuse cases.
14 Some policymakers have petitioned for universal mandatory reporting (UMR), under which all citizens are legally required to initiate a report when they have reason to suspect child maltreatment. As of 2015, 18 states and Puerto Rico have instituted UMR laws, 15 but the evidence of these laws' overall benefit remains inconclusive. For example, UMR has only been associated with higher rates of confirmed neglect, but not of confirmed physical abuse. 16, 17 One study 18 unchanged. These data suggest that, although UMR may lead to more reports being made over time, it has not been effective for detecting certain forms of maltreatment, such as physical abuse. Child physical abuse is a particularly lethal form of maltreatment. Alone or in conjunction with neglect, physical abuse contributes to the majority of child maltreatment fatalities in the United States. 2 In fact, mandatory reporting laws were originally designed to help identify children victimized by physical abuse. 14 However, without clear signs of intentional injury, physical abuse reports are inherently difficult to substantiate. 11 Among professional reporters, less than 14% of physical abuse reports are confirmed and among nonprofessional reporters, less than 10% of physical abuse reports are confirmed (Grace W. K. Ho, written communication, December 2016). Nonprofessional reporters assume a comparatively smaller share of child maltreatment reporting, contributing only 37% of all maltreatment reports and only 16% of physical abuse reports (Grace W. K. Ho, written communication, December 2016). 2 The goal of UMR policies is to improve child maltreatment identification rates, particularly child physical abuse identification rates, by promoting child protection as a shared social responsibility and increasing the pool of mandated reporters. 14, 19 However, it is unclear whether they have in fact achieved this goal. Of the few studies that have examined the effect of UMR, most have used aggregate data reported at the county or state level, [16] [17] [18] and we found no published studies on how UMR may have an impact on the outcomes of child physical abuse reports at the individual report level.
Investigating the impact of UMR at the individual level has several advantages. First, it allows us to control for a range of individual and family characteristics associated with greater child physical abuse risk (e.g., child age, gender, socioeconomic risks). Second, we can examine how UMR affects the outcomes of physical abuse reports when initiated by nonprofessional reporters, the focus of UMR policies. For example, does a physical abuse report made voluntarily by a nonprofessional have a different outcome than a report made by a nonprofessional under a legal mandate? Finally, it allows us to understand whether UMR affects the rate of physical abuse reporting among professionally mandated reporters. For example, are professionally mandated reporters less likely to initiate reports if nonprofessionals, who are presumably less knowledgeable about child physical abuse, are also mandated to report? Answering these questions is critical for making informed and evidence-based decisions on whether and how UMR should be implemented.
In this secondary analysis of data on child physical abuse reports made in federal fiscal year 2013, we examined the impact of UMR on total and confirmed reports of physical abuse. As the intent of UMR is to increase reporting among nonprofessionals, we first examined whether rates of total and confirmed physical abuse reports differed by UMR status. Then we described and compared characteristics of reports made in states or territories with and without UMR. Lastly, we estimated the odds and predicted probabilities of confirming a physical abuse report made by a professional versus a nonprofessional reporter, accounting for differing effects of UMR on reporter type. On the basis of evidence that child and caregiver characteristics can influence child physical abuse reports and confirmation, we controlled for a range of individual-level characteristics in the analyses.
METHODS
We obtained data from the National Data Archive on Child Abuse and Neglect. We used the National Child Abuse and Neglect Data System (NCANDS) Child File for 2013, and our final sample consisted of all child maltreatment reports that (1) had a sole allegation of child physical abuse, (2) had a known report source, (3) pertained to a child aged from birth to 17 years, and (4) received a response (i.e., investigation or assessment) and a report disposition from Child Protective Services. To examine UMR effects on child physical abuse only, children in reports that involved more than 1 child must all have sole allegations of physical abuse to be included. This avoids including children in reports that may have been initiated based on allegations of other maltreatment types. We used the most recent report if a child had multiple physical abuse reports in 2013. We excluded reports that were initiated by the alleged perpetrator or resulted in child fatality.
The final sample included 204 414 unique children from 43 states, the District of Columbia, and Puerto Rico. One state did not submit data on report source (OR) and 6 states did not submit data to NCANDS in 2013 (ID, MD, NC, OH, OK, VA).
Study Measures
The primary outcome of interest was recorded case disposition following a child physical abuse report. In this analysis, we dichotomized these dispositions into confirmed and unconfirmed physical abuse reports as defined by NCANDS.
2 Confirmed reports are defined as those cases that received a response by a child protective service agency and had sufficient evidence under state law or policy to conclude or suspect the child was a victim of maltreatment. Confirmed cases may receive 1 of 3 case dispositions: substantiated (i.e., allegation of maltreatment supported or founded under state law or policy), indicated (i.e., allegation of maltreatment could not be substantiated under state law or policy, but there was reason to suspect that the child was maltreated), or alternative response victim (i.e., there was sufficient evidence to warrant child protective agency or the courts to require the family to receive services and monitoring). All other disposition categories (e.g., unsubstantiated, intentionally false, and closed without finding) implied that the maltreatment allegation was not confirmed and that there was no evidence to support or suspect that the child was abused.
There were 10 known report sources, excluding alleged perpetrators, in the NCANDS data set. They were divided into 2 reporter types-professionals (i.e., health care provider, mental health personnel, social services, legal or law enforcement, educational personnel, and childcare provider) and nonprofessionals (i.e., alleged victim, parent, other relative, and friend or neighbor). Professionals are those who regularly interface with children as part of their occupation and are mandated across all states and territories to report suspected child maltreatment. Nonprofessionals, depending on the laws and policies within the state or territory in which they reside, may be permitted (i.e., voluntary and without being legally required to do so) or mandated under UMR to report suspected maltreatment. Of the 45 states and territories included in this analysis, 15 had UMR in place in 2013 (DE, FL, IN, KY, MS, NE, NH, NJ, NM, RI, TN, TX, UT, WY, and Puerto Rico). 20 This information was added into the original NCANDS data set.
We included 10 child and caregiver characteristics associated with likelihood of report substantiation 21 as covariates. Child characteristics included age, gender, race/ ethnicity, and having a history of previous victimization. All caregiver risk factors were dichotomous variables that indicated whether the caregiver had a known history of domestic violence, drug abuse, alcohol abuse, inadequate housing, financial problem, or receipt of public assistance. This information was available as part of the NCANDS data set.
Data Analysis
We analyzed data with Stata SE version 14.1 (StataCorp LP, College Station, TX). We used descriptive statistics to summarize the characteristics of child physical abuse reports, report confirmation, and report and victimization rates per 10 000 children by US state or territory. We calculated report and victimization rates by number of total or confirmed reports over child population in 2013. 22 We calculated correlation between report and victimization rates by using Spearman's r; we also compared these rates between states and territories with and without UMR by using the Mann-Whitney U test. We assessed descriptive statistics and bivariate relations between UMR status and child, caregiver, and report characteristics with t test and c 2 . We conducted hierarchical logistic regression analyses by using reporter type, UMR status, and child and caregiver characteristics to predict confirmed victimization, with 4 steps of variable entry. In step 1, we entered the control variables (i.e., child and caregiver characteristics) into the regression equation. In step 2, we added the first predictor variable (i.e., reporter type). In step 3, we added the second variable (UMR status). In step 4, we entered the interaction of reporter type x UMR status. Lastly, we calculated mean predicted probabilities and average marginal effects (AMEs) for each level of the interaction between reporter type and UMR status. We set a at 0.05 for all analyses.
RESULTS
The overall child physical abuse report and victimization rates per 10 000 children were (Table 1 ). There was a significant correlation between report and victimization rates among states and territories; higher reporting rates were associated with higher confirmed victimization rates (r s = 0.54; P < .001). However, states and territories with and without UMR did not differ in their rates of physical abuse reports (U = 279; P = .19) or confirmed victimization (U = 232; P = .87). Among the top-10 states or territories with the highest report rate, 4 had UMR in place (DE, NJ, UT, and WY). Among the top-10 states or territories with the highest victimization rate, only 2 had UMR in place (RI and UT).
Report Characteristics by Universal Mandatory Reporting Status
Of all child physical abuse reports (n = 204 414), only 13.04% were confirmed. Among confirmed cases, 16.25% were made by nonprofessional reporters and 83.75% were made by professional reporters (Table 2) . Physical abuse reports made in UMR states and territories were less likely to be confirmed compared with those made in non-UMR states and territories (11.86% vs 13.86%; c 2 = 175; P < .001). Nonprofessionals were more likely to make reports in UMR states or territories compared with states and territories without UMR (19.51% vs 14.00%; c 2 = 1100; P < .001). Report sources also differed by UMR status (c 2 = 3300; P < .001). Higher proportions of reports were made by nonprofessional reporters across all sources (i.e., parents, other relatives, and friends or neighbors) in states or territories with UMR compared with states or territories without UMR. Among professionals, lower proportions of reports were initiated by mental health and social services personnel in states or territories with UMR compared with states or territories without UMR.
Child and caregiver characteristics were significantly different between states and territories with and without UMR. Compared with states and territories without UMR, reports made under UMR were more likely to involve children who were previously identified as maltreated (20.06% vs 14.79%; c 2 = 974; P < .001) and to have known caregiver risk factors (i.e., domestic violence, drug abuse, alcohol abuse, inadequate housing, and financial problems). One exception was receipt of public assistance; children of caregivers receiving public assistance were less likely to be found in reports made under UMR (11.39% vs 13.75%; c 2 = 247; P < .001).
Estimated Odds and Probabilities of Making a Confirmed Report
Hierarchical logistic regression predicting confirmation of child physical abuse reports (Table 3) showed that, after control for child and caregiver characteristics, reports made by professionals had 1.32 times greater odds (P < .001) of being confirmed compared with those made by nonprofessionals. Reports made in states and territories with UMR were less likely to be confirmed (adjusted odds ratio [AOR] = 0.50; P < .001) compared with those made in states and territories without UMR. There was a significant interaction effect between reporter type and UMR status (AOR = 1.52; P < .001; Figure 1 ). Analysis of marginal effects indicated the mean predicted probabilities of confirming reports made by professionals was lower (AME = 3.07%; P < .001) in states and territories with UMR (12.04%) than without UMR (15.11%). The probability of confirming physical abuse reports made by nonprofessionals was also lower (AME = 5.47%; P < .001) in states and territories with UMR (6.57%) than those without UMR (12.04%). Probabilities for making confirmed physical abuse reports for both reporter types were significantly lower when the reports were made under UMR, but this effect almost doubled for nonprofessional compared with professional reporters.
DISCUSSION
It is an ethical imperative to identify and protect maltreated children as they are among our most vulnerable and marginalized members of society. 23 For children who are physically abused, the results of this study suggest that UMR, a strategy intended to strengthen their protection, may not be the answer. Consistent with results from previous studies, 16, 24 we found no difference in the rates of total or confirmed child physical abuse report across states and territories with and without UMR. In fact, the states and territories with the highest physical abuse report and victimization rates (i.e., VT and AL, respectively) did not have UMR in place. However, our findings show that, regardless of UMR status, states and territories that received more physical abuse reports were likely to identify more physically abused children. Therefore, beyond legally mandating reporting, strategies that actually encourage reporting (e.g., increasing public knowledge and training in abuse identification) are needed to effectively protect children from physical abuse. Otherwise, UMR may only increase reporting without achieving its goal of identifying more abused children. Indeed, one study found that the rate of physical abuse reports increased in a decade following UMR, but the rate of children identified as victims of physical abuse remained unchanged. When we examined child physical abuse reports on an individual level, we found that reports made under UMR were less likely to be confirmed compared with those made without UMR. Furthermore, certain professional groups (i.e., mental health providers and social service personnel) made a lower proportion of physical abuse reports under UMR, whereas parents, relatives, and friends or neighbors made more reports when mandated to do so. A plausible explanation is that nonprofessionals bound by law to report suspected abuse may be more likely to bring children to the attention of child protection agencies before reaching a crisis requiring intervention from mental health or social service professionals. However, because these reports are based on nonprofessionals' lay observation, they may not include sufficient evidence to substantiate abuse. An alternate hypothesis is that UMR has the unintended consequence of suppressing physical abuse reporting among some professionals, who may assume that others will initiate the report. 25 Nonprofessionals made a greater proportion of physical abuse reports under UMR (i.e., 20% vs 14% of all reports), as intended by the law. However, their reports were less likely to be confirmed compared with those made by professionals. In this study, we estimated the probability of a physical abuse report being confirmed when initiated under different conditions (i.e., by UMR status and reporter type). After we controlled for child and caregiver characteristics, reports initiated by nonprofessionals had a 1 in 8 chance of being confirmed when made voluntarily (i.e., without UMR); this probability is comparable to professionals' reports made under UMR. However, the chance of making a confirmed report was less than 1 in 15 when nonprofessionals were legally mandated to do so under UMR. Thus, UMR is associated with a poorer rate of report confirmation among nonprofessional reporters, and a poorer rate of reporting among some professionals compared with those in non-UMR states and territories. Taken together, our results suggest that, at best, UMR does not appear to be achieving its intended goal of improving identification of children victimized by physical abuse. In fact, UMR can potentially lead to poorer outcomes. For example, more reports made but without sufficient evidence can divert valuable but limited resources from endangered children who are actually in need of protection. 12 Changes in mandatory reporting laws often emerge out of emotionally charged cases. For example, in response to one high-profile case of child sexual abuse, 26 ,27 8 states proposed bills to enact UMR within the ) were significant at P < .001.
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following legislative year.
14 However, on the basis of the data reported here, there is little evidence that UMR improves child physical abuse detection. Our results do suggest that UMR may be useful for identifying children at risk for other types of maltreatment. For example, reports made in states and territories with UMR were more likely to involve families at risk for maltreatment (e.g., those exposed to domestic violence, caregiver substance use, financial problems). It can be speculated that nonprofessional reporters, who have more opportunities to observe these risk factors within their communities, are more likely to initiate a maltreatment report when mandated to do so based on these concerns. This may explain why UMR has been linked to improved detection of child neglect. [16] [17] [18] How UMR laws are designed and implemented also requires further examination. For example, Utah, one of the first states to implement UMR, does not enumerate which professional groups are mandated reporters but, rather, widely mandates all persons to report suspected maltreatment.
14 In our analyses, Utah was the only UMR state or territory among the top-10 states and territories with the highest physical abuse reporting and confirmation rates; 3 of the 4 other states that follow this UMR legislative format also showed comparatively high physical abuse report rates (NJ, TN, and WY). Delaware, with the highest physical abuse reporting rate among UMR states and territories (124 per 10 000 children), also legislates the strictest monetary penalties for failure to report. More research on whether and how these variations in policy design and implementation influence child physical abuse reporting and identification is needed to better understand the effectiveness of UMR laws.
Limitations
Several study limitations should be noted. First, we used a national administrative data set (NCANDS) that was aggregated from data independently provided by state agencies. Reporting agencies have different definitions of and standards for confirming abuse; 
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Step 1, AOR (95% CI)
Step 2, AOR (95% CI)
Step 3, AOR (95% CI)
Step 4, AOR (95% CI) Note. AOR = adjusted odds ratio; CI = confidence interval; UMR = universal mandatory reporting. The sample size was n = 204 414.
reporting practices (e.g., documentation of caregiver risk factors) can also differ across agencies. These differences may affect data quality, and we were not able to account for these differences in our analysis. We were also constrained by the variables available in this data set. Other variables that can affect report outcomes (e.g., reporter characteristics, level of evidence supporting the report, or resources available to support thorough investigations) were not available for inclusion in this analysis. Second, there is wide variation in the types of professionals mandated to report in non-UMR states.
14 For example, in 12 states, Guam, and Puerto Rico, photograph processors are professionally mandated to report suspected maltreatment. 15 Furthermore, variations across response systems may also affect reporting and report outcomes (e.g., availability of differential response pathways). Reporting behaviors and outcomes of individual reports may be influenced by other factors operating at the state or territory level, and we did not use a nested design to account for these variations.
Lastly, the cross-sectional nature of these data, collected in 2013, precludes drawing conclusions about the causal effects of UMR on child physical abuse reporting and identification. Historical effects may also have skewed the results. For example, because of ongoing lawsuits challenging the validity of investigations that extended beyond 90 days, Missouri screened out all child maltreatment reports that did not lead to a complete investigation within 90 days in 2013. This may have contributed to the extremely low physical abuse reporting and victimization rates in Missouri (i.e., 0.93 and 0.66 per 10 000 children, respectively). Longitudinal studies investigating how UMR affects rates of total and confirmed reports before and after its implementation, over time, and across maltreatment types are needed to fully inform policymakers on whether and how UMR should be implemented in their jurisdiction.
Conclusions
In 2014, more than 700 000 children were found to be victims of maltreatment.
2 Understanding how best to protect children from maltreatment is a critical public health issue, and public policies such as mandatory reporting laws have formed an important tertiary prevention intervention to protect maltreated children. However, these policies must be implemented on the basis of evidence of their effectiveness. At a minimum, these policies should do no harm. Our findings suggest that, at least for children victimized by physical abuse, UMR is not achieving its original intent. Given our limited child protection resources, public health policies designed to protect children from physical abuse need to focus only on the most effective approaches. 
